Abstract The present studies examined the effects of hCG on steroidogenic enzyme activities involved in the metabolism of testosterone or dihydroststosterone in cultured rat neonatal interstitial cells. 5\g=a\-reductaseand 17\ g=b\ \ x =r eq-\ hydroxysteroid dehydrogenase activities, which are involved in the conversion of testosterone to dihydrotestosterone and androstenedione, respectively, were low in cultured neonatal interstitial cells, were unresponsive to hCG and declined to undetectable levels during 14 days of culture. However, \g=D\5-3\g=b\-hydroxysteroiddehydrogenase-isomerase activity, which is involved in the biosynthesis of testosterone, and 5\g=a\-androstane-3\g=a\-hydroxysteroid dehydrogenase and 5\g=a\-androstane-3\g=b\-hydroxysteroid dehydrogenase activities, which are involved in the conversion of dihydrotestosterone to 5\g=a\-androstan\x=req-\ 3\g=a\,17\g=b\-dioland 5\g=a\-androstan-3\g=b\,17\g=b\-diol,respectively, were maintained or increased by hCG (11, 12) . Starting around the second or third week following birth, a second ("adult") generation of Leydig cells appear (13). Leydig cells from immature rats (20-40 days of age) actively synthesize testosterone; however, very little androgen is secreted because high 5ot-reductase ac¬ tivity converts testosterone to dihydrotestosterone (DHT), 5ct-androstan-3a,17ß-diol (3ct-diol) and 5ct-androstan-3ß,17ß-diol (3ß-diol) (14) (15) (16) (17, 18) . This implies low 5ct-reductase activity in fetal Leydig cells. 5a-reductase activity is stimu¬ lated by LH/hCG in testes of both immature (19) (20) (21) and adult (22) hypophysectomized rats. The
hydroxysteroid dehydrogenase activities, which are involved in the conversion of testosterone to dihydrotestosterone and androstenedione, respectively, were low in cultured neonatal interstitial cells, were unresponsive to hCG and declined to undetectable levels during 14 days of culture. However, \g=D\5-3\g=b\-hydroxysteroiddehydrogenase-isomerase activity, which is involved in the biosynthesis of testosterone, and 5\g=a\-androstane-3\g=a\-hydroxysteroid dehydrogenase and 5\g=a\-androstane-3\g=b\-hydroxysteroid dehydrogenase activities, which are involved in the conversion of dihydrotestosterone to 5\g=a\-androstan\x=req-\ 3\g=a\,17\g=b\-dioland 5\g=a\-androstan-3\g=b\,17\g=b\-diol,respectively, were maintained or increased by hCG during the same culture period. These results demonstrate that 5\g=a\-reductase and 17\g=b\-hydroxysteroiddehydrogenase activities do not play a significant role in regulating testosterone accumulation in fetal/neonatal Leydig cells, and they suggest that these cells are adapted to maintain high testosterone but low dihydrotestosterone levels. The present results demonstrate also that fetal/neonatal Leydig cells differ from immature or adult Leydig cells with respect to the sensitivity of 5\g=a\-reductase activity to LH/hCG.
Fetal Leydig cells in the rat appear around day [15] [16] of gestation and begin to secrete testoste¬ rone, which stabilizes the male reproductive tract and accessory sexual organs (1) . Some studies sug¬ gest that their appearance and secretion of testoste¬ rone is regulated by LH from the fetal pituitary gland (2, 3) which is elevated during this period of development (4) . However, others suggest that this process is independent of external regulatory con¬ trol, and is genetically programmed to occur (5, 6 (7, 8) , and cultured fetal/neonatal Leydig cells retain sensitivity to LH/hCG or cAMP for two or more weeks in culture (9, 10) . Afterbirth, fetal Leydig cells regress and circulating testoste¬ rone levels decline (11, 12) . Starting around the second or third week following birth, a second ("adult") generation of Leydig cells appear (13) . Leydig cells from immature rats days of age) actively synthesize testosterone; however, very little androgen is secreted because high 5ot-reductase ac¬ tivity converts testosterone to dihydrotestosterone (DHT), 5ct-androstan-3a,17ß-diol (3ct-diol) and 5ct-androstan-3ß,17ß-diol (3ß-diol) (14) (15) (16) (17, 18) . This implies low 5ct-reductase activity in fetal Leydig cells. 5a-reductase activity is stimu¬ lated by LH/hCG in testes of both immature (19) (20) (21) present studies examined whether 5ct-reductase ac¬ tivity of fetal/neonatal rat testes is sensitive in a sim¬ ilar manner to LH/hCG. The response of 5cx-reductase activity to hCG in cultured interstitial cells from neonatal rats was compared to that of AD-3ß-hydroxysteroid dehydrogenase-isomerase (A3-3ß-HSD) activity which is increased in cultured neo¬ natal interstitial cells (10) . Because testosterone levels can be affected by 17ß-hydroxysteroid dehy¬ drogenase (17ß-HSD) activity, which converts testosterone to A4-androstenedione, the effect of hCG on this enzyme was examined. In addition, because DHT levels can be influenced by 5a-androstane-3a-hydroxysteroid dehydrogenase (5a-ane-3a-HSD) and 5a-androstane-3ß-hydroxysteroid dehydrogenase (5ct-ane-3ß-HSD) activities, which convert DHT to 3a-and 3ß-diol, respec¬ tively, the effects of hCG on these enzymes were examined.
Materials and Methods

Animals
Pregnant Sprague-Dawley rats were obtained from ZivicMiller Laboratories, Zelienople, PA. They were main¬ tained at 22°C with a controlled light cycle (12 h 5a-ane-3a-and 3ß-HSD assays Activities for 5a-ane-3a-and 3ß-HSD were estimated by using methods similar to that described for intact adult Leydig cells (26) , but modified for cultured cells as de¬ scribed above for 5a-reductase activity.
Measurement of DNA levels, [3H]thymidine incorpo¬ ration into DNA and 3ß-HSD histochemical staining Levels of DNA were estimated by the method of Burton (27) Effect of hCG on 5a-ane-3a-and 3ß-HSD activities in cultured neonatal interstitial cells Basal 5a-ane-3a-HSD activity on day 3 of culture was 0.128 ± 0.011 nmol • h"1 • (105 cells)"1, which increased (p <0.01) to 0.227 ± 0.006 nmol with 10 mlU hCG ( Fig. 3) . Treatment with hCG increased 5a-ane-3a-HSD activity to 0.577 ± 0.038 nmol and 1.270 ± 0.089 nmol on days 7 and 14 of culture, A5-3ß-HSD activity which is involved in the biosyn¬ thesis of testosterone, and 5a-ane-3a-HSD and 5a-ane-3ß-HSD activities, which are involved in the metabolism of DHT, were stimulated by hCG.
Previous studies demonstrated that fetal/neo¬ natal Leydig cells can be maintained and retain sen¬ sitivity to LH/hCG or cAMP for two or more weeks in culture (9, 10) . The present results confirm these previous studies. The present studies confirm also that A5-3ß-HSD activity in cultured neonatal inter¬ stitial cells is responsive to hCG (10) .
Testosterone is the major androgen produced by fetal/neonatal Leydig cells, and very little DHT is secreted (7, 8 (32) and to de¬ sensitize fetal Leydig cells (33) .
Previously, 5a-ane-3a-and 3ß-HSD activities were reported to be stimulated in testes of imma¬ ture, hypophysectomized rats by in vivo adminis¬ tration of hCG (19) . However 
